Introduction. The sharp decline in the total fertility rate in Poland coincided with broader socio-economic changes, which resulted in its reduction to the lowest level observed among the countries of Central and Eastern Europe. Objective. The aim of the study was to investigate and evaluate the changing patterns of reproductive behaviour in rural and urban areas, depending on the demographic and socio-economic features in Poland. Materials and method. Information about live births in Poland in the years 1995-2014 were obtained from the Central Statistical Office. Registered cases of live births in rural and urban areas were analyzed considering the maternal features (age, marital status, main source of income). To evaluate the changes in fertility and comparisons between rural and urban areas, Joinpoint Regresssion was used. Results. In 1995-2014, a shift in the age of highest fertility from 20-24 years to 25-29 years was observed. This occurred at the same time as a reduction in the fertility rate per 1,000 women aged 15-29 years, more pronounced in rural areas (95.8 to 60.0) than in urban areas (63.4 to 51.5), while in women aged 30-49 years, a faster increase in fertility was observed in urban areas (16.4 to 32.0) than in rural areas (27.5-29.2). Fertility trends between rural and urban areas differed significantly. A significant increase in live births for employed mothers was shown mainly in [2005][2006][2007][2008][2009]; later, the growth rate in rural areas was slower and in urban areas the growth trend stopped. Conclusion. The postponement of births and reduction of fertility in women aged 15-29 requires active measures aimed at creating favourable conditions for achieving economic independence for the younger generation, as well as combining work with raising children, especially in rural areas.
INTRODUCTION
The decrease in fertility rates below the generation's replacement level is the result of changes in establishment and functioning of the families that started in the 1960s in Western and Northern Europe. These changes are referred as the second demographic transition, associated with the destabilization of families manifested by the decreasing importance of marriage, increase in informal partnerships, and dissemination of divorce [1, 2] . The reason was the increasing level of education and women's economic activity, and the possibility of the use of contraceptives. Not only has the upsurge of independence and self-realization among individuals played a role in the decisions regarding the delay of starting a family and deferment of births, but also in voluntary childlessness [3, 4, 5] . In the countries of Central and Eastern Europe and South America, these changes occurred until 1980. Reduction in the total fertility rates (TFR) to below 2 in Poland, Slovakia, and Lithuania, was reported in 1992, and at the beginning of 2000-2001 the ratio decreased below 1.3. This is defined as the lowest reproductive level and has led to unfavourable changes in the population structure and population aging [6, 7] .
In Poland, the period of sudden decline in TFR coincided with the broader changes in socio-economic problems related to the establishment of democracy, and the transition to a market economy [8] . The reorganization of the State was associated with the withdrawal of social functions (reduction in the number of public childcare facilities and access to affordable housing), and increased individual responsibility for the financial situation. Furthermore, the lack of employment guarantees from the State, connected to the high demands of the labour market, led to a rapid increase in unemployment [9, 10] . Improvement in the situation occurred when the Polish accession to the European Union resulted in the intensification of economic migration and a rapid drop in unemployment. In the period 2004-2009, the increase of TFR from 1.23 to 1.40 was observed; but after 2009, the fertility rate decreased again, probably due to the economic crisis [11, 12] . The socio-economic changes were associated with the rise in the priorities to education and improved access to education at the tertiary level, which contributed to the career development of women, as well as to postponing of the first child. This was typically 25.8 years in 1990 that changed to 29.5 years in 2014 [11] .
Poland, compared to other countries in Central and Eastern Europe, in 2014, was still characterized by the lowest TFR (1.32) and was ranked in the last five European Union countries, along with Portugal (1.23), Greece (1.30), Cyprus (1.31), and Spain (1.32) . In these countries, the low fertility rate coincided with low levels of employment. Whereas, the highest TFR is currently recorded in the countries of Western and Northern Europe -France (2.01), Ireland (1.94), Sweden (1.81), and the United Kingdom (1.81). Surprisingly, late age marriages and the high level of divorces are commonly observed in these countries, but the high fertility rate may be the result of family policies and favourable solutions that are aimed at combining work with raising children [13, 14] .
Reproductive behaviour may be related to many factors, which include marital status [15] , age [11] , socio-economic status of parents [16] , housing conditions [17] , unemployment [18] , access to institutional care for children [14] , and the level of urbanization [19] . Rural and urban areas are characterized by significant differences in education, occupation, income level, marriages, number of children in the household, and the problems occurring in the immediate vicinity, i.e., population density, air and water quality [20, 21] . These features can differentiate the reproductive behaviour between rural and urban areas, which is attractive for the analysis. However, evidences from the research on this subject is scarce [22, 23, 24, 25, 26, 27] .
OBJECTIVE
The aim of the study was to investigate and evaluate the changing patterns of reproductive behaviour in rural and urban areas, depending on the demographic and socioeconomic features in Poland.
MATERIALS AND METHOD
The analysis was based on information about the fertility of the female population in Poland in 1995-2014. Information for the analysis was obtained from the Central Statistical Office (CSO). The study included cases of registered live births in rural and urban areas, considering the demographic characteristics and socio-economic features concerning mothers. The number of live births by maternal age (both by total age range, 15-49 years, and in age groups, 15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49) , marital status (legitimate live births), and the main source of mothers' income (employed, dependent on other persons, non-earned sources), were analysed.
The analysis used fertility rates expressed as the number of live births per number of women of childbearing age (15-49) converted into 1,000, and the partial coefficients expressing the number of live births among women and the number of these women in the same age groups. Births to mothers under 15 years of age were included in the group 15-19 years, and births from mothers aged 50 and above were included in the age group 45-49. Also analyzed was the TFR indicating the average number of children that would be born to a woman during her entire reproductive period (15-49 years), assuming that in particular phases of this period she would give birth at the same intensity as that observed among women in the audited year.
For each year, the percentage was calculated of live births in marriages (number of births among women who were married / live births in a given year, total * 100). In the same way, live births in given years were calculated according to the income of the mother (number of live births among women for whom income was from employment / all live births in a given year * 100), and the percentage of live births derived from mothers who remained dependent on other persons, and with non-earned sources of income.
The distribution of fertility rate, TFR and the percentage of live births for the years 1995-2014, were described by specifying the means with 95% confidence intervals, while comparisons of analyzed variables between the women living in rural and urban areas were made using the Student's t test for paired samples. To examine the trend for fertility rates and trends in percentages of live births in marriages in the years 1995-2014, Joinpoint Regression was used, which allows the best fit pieces of the continuous log-linear model. The model assumed assessment of parameters using Weighted Least Squares and random error consistent with the Poisson distribution. This enabled the changes and the size of the population in the years of the observation data to be taken into account. The results of the estimated linear trends were presented as partial annual percentage changes (APC) with 95% confidence intervals. Trends of marital live births were shown by the average annual percentage change (AAPC) with 95% confidence intervals. The differences during the examined trends between rural and urban areas were also examined using the Wald test.
Territorial distribution of fertility rates in terms of place of residence (rural, urban) are shown on the map of Polish counties (Powiat). 
RESULTS
In 1995-2014, there were 7,750,389 live births in Poland, of which 3,363,258 occurred in rural areas children (43.4%). The number of live births from marriages in rural and urban areas amounted to 2,927,035 (86.8%) and 3,530,166 (80.5%), respectively. In the structure of the main source of mothers' income in the analyzed period, employment dominated, which in rural areas accounted for a much lower percentage than in urban areas (45.6% vs. 62.5%), while in rural areas many more mothers than in urban areas remained dependent on other people (27.9% vs. 21.0%). A similar proportion of women in rural and urban areas had income from noncommercial sources (12.1% vs. 11.9%).
A significantly higher average fertility rate per 1,000 women aged 15-49 in the period 1995-2014 was observed in rural areas (46.6) than in urban areas (35.6) . The highest values for average fertility rate of fractions occurred in the age group 25-29 years (rural areas: 106.6, urban areas: 84.6), the lowest intensity of fertility was observed in women in the oldest age group 45-49 years (rural areas: 0.32, urban areas: 0.20). Decidedly more children came from marriages; the average percentage of live births among married women aged 15-49 was significantly higher in rural areas than in urban areas (86.8% vs. 80.5%). The differences between rural areas and urban areas in terms of fertility rates and the percentage of live births in marriages were significant in each age group (Tab. 1). In the reporting period, TFR was significantly higher in rural areas (1.57, 95% CI: 1.47-1.67), compared to urban areas (1.21, 95% CI: 1.18-1.24).
In the last two decades in rural and urban areas, there have been significant changes in the patterns of reproductive behaviours involving postponing births (Fig. 1) . In rural areas in 1995, the highest fertility rate, with a value of 144.9 / 1,000 women, was in the age group 20-24 years. In 2002, in the rural areas there was a shift in the highest fertility (103.8) for the age group 25-29 years, and in 2014 this pattern was maintained, but the value of the ratio decreased to 99.7. For women in urban areas, the rates were lower, and changes in patterns of reproductive behaviours were slightly different, which was associated with an earlier movement in the highest fertility to the age of 25-29 years. In 1995, in urban areas the highest fertility rates were observed in women aged 20-24 and 25-29 (90.7 and 91.3, respectively). A year later, the highest fertility had shifted to the age of 25-29 (90.2). After 20 years observation, in 2014, in women aged 20-24, the coefficient had decreased significantly (41.2), the highest fertility in urban areas occurred in the age group 25-29 (83.2). In women aged 30-34, relatively high fertility rates and values in this group were observed after two decades, and there was an increase in fertility rates in rural and urban areas. In women over 35, fertility rates increased in urban areas between 1995 and 2014, while in rural areas they decreased.
Results from the analysis indicate a high fluctuation in trends for fertility rates per 1,000 women of childbearing age in both rural and urban areas. In the initial period 1995-2003/2004, a significant decrease in the fertility rate of women aged 15-29 in rural areas was observed (95.8-64.1) Figure 2 and Table 2 . The maps show the territorial diversity of reproductive behaviours in 2014 in rural and urban areas in the Polish counties (Fig. 3) . In rural areas, fertility rate per 1,000 women aged 15-49 ranged from 29.9-56.6 (average 42.3). The lowest fertility rates in rural areas, amounting to 34.4, were reported in eastern Poland, in the districts of the Provinces of Podlaskie (Siematycki), Świętokrzyskie (Kazimierski), Lubelskie (Krasnystawski, Zamojski), Podkarpackie (Niżański, Stalowowolski), as well as in the counties located in the southern part of the country, in Opolskie (Kluczborski, Opolski), Śląskie (Będziński) and Dolnośląskie (Jeleniogórski). At the same time, the highest fertility rates in rural areas, as high as over 50.0, did not form a uniform pattern and were scattered in the counties of the Pomorskie Province (Kartuski, Wejherowski, Bytowski, Lęborski, Chojnicki), Małopolskie (Limanowski, Nowosądecki), Wielkopolskie (Nowotomyski, Krotoszyński, Średzki, Śremski), Mazowieckie (Garwoliński), Warmińsko-Mazurskie (Nowomiejski) and Kujawsko-Pomorskie (Brodnicki). In urban areas, fertility rates ranged from 23.5-50.8 (average 38.4). The lowest value -29.8 -was observed in the counties of eastern Poland, located in Świętokrzyskie Province (Opatowski, Pińczowski, Kazimierski), Podkarpackie (Tarnobrzeski, Leski, Bieszczadzki) and Podlaskie (Moniecki, Łomżyński), as well as in western Poland, in Wielkopolskie Province (Leszczyński, Kaliski), Zachodniopomorskie (Kołobrzeski) and Dolnośląskie (Złotoryjski). The highest fertility in urban areas (over 50.0) was seen in counties in Mazowieckie Province (Garwoliński, Ostrołęcki) and Dolnośląskie (Milicki). Among the cities with county status, the lowest fertility was observed In 1995-2014, large changes in the percentage of live births were seen, depending on the main source of the mother's income and place of residence (Tab. 4). For females in 
Limitations and strengths.
The results of this study should be interpreted in the light of some limitations. Unfortunately, the Central Statistics Office (CSO) system does not have more detailed information about unmarried mothers, divorced mothers living in different partnerships (cohabitation and living apart together), or about single parents. In the category of the information on main source of income of mothers dependent on others persons, it does not consider the relationship or family ties with the other person. These information gaps make a more detailed analysis of (in)stability of families in Poland and assessment of the directions of its development, impossible. This study was largely descriptive and does not apply to contextual factors of reproductive behaviour in rural and urban areas. The problems associated with the high degree of aggregation of the information collected in routine national systems were also noted by other researchers [28] . Despite these limitations, this study on inequality in reproductive behaviour, with the information already available from public statistics, broadens knowledge about the fertility of women in the rural and urban areas of Poland. However, this is the first study to present the differences in fertility between rural and urban areas of Poland which includes data for 20 years (1995-2014), using Weighted Least Squares considering the changes in population size over time. This method made it possible not only to estimate the long-term trends in fertility, including polygonal chains and identification of the calendar year in which there has been a significant change in trend, but also differences in the dynamics of trends between urban and rural areas. This study can be used to monitor changes in the level of fertility, as well as for determining the directions of family policy.
The advantage of the study is the use of national data, which allows the performing of analyses with high statistical power. The study used complete data about live births based on information derived from statistical reports on births. Considering the rural-urban criterion, the analysis helps to increase the knowledge of demographic processes in the rural population of Poland, which is currently the largest among the European Union countries with a large share of people employed in agriculture [29] . The strength of the study is that the significant statistical data are also presented in maps showing geographic diversity of fertility rates in the rural and urban areas, which can help to identify the areas requiring action aimed in increasing the fertility rates.
Comparison with other studies. The results obtained in this study are similar to those observed in studies conducted in other countries [15, 18, 30, 31, 32, 33] , despite the disparate methods used to estimate them. Analysis of changes in the patterns of reproductive behaviour during the period of 1995-2014 indicated a similar shift in the age of highest fertility, from 20-24 to 25-29 years, both in rural and urban areas; but in rural areas this process proceeded with several years of delay compare to urban areas. The changes in reproductive behaviour were also characterized by the decreasing fertility among women aged 15-29, which could be due to the decrease in the number of people born in individual years reaching the age of marriage [11] . Demographic forecast prepared by the CSO proposes that by 2020 the proportion of the population of potential mothers aged 15-24 is expected to reduce in rural (from 28.0% to 23.4%) and urban (from 22.8% to 18.9%) areas. In the older age group of 25-34 years, the decline will continue until 2035 (rural: 31.1%-26.3%, urban: 34.6%-26.5%) [34] . This forecast is another worrying signal that requires intensive actionsin family policies of the state. These trends indicate that the TFR for the next generation is still not guaranteed.
A significant decrease in the fertility rate of women aged 15-29 was observed between 1995-2014 at a faster pace for rural areas (95.8-60.0, i.e. 37%), compared to urban areas (63.4 -51.5, i.e. 19 %). This result can be explained by profound changes in the labour market of limiting agricultural activity into increased activity in trade and services [35] . The most severe effects of these transformations were associated with the mass liquidation of State-owned farms, and the decline in labour demand among inhabitants of rural areas. This led to permanent deterioration of living conditions through an increase in poverty, which is not conducive to childbearing decisions. As a consequence, it also changed the practice of inheriting farms that have been a parental strategy of resource allocation affecting reproduction. Changes of inheritance concerned, in particular, the men characterized by a higher education, which allowed the departure of agricultural labour to other professions with better prospectives for earning [36, 37] . The transformation of the employment structure is also engaged in urban areas, but the decrease in employment in the industrial sector in favour of employment in the service sector [35] could affect the weaker pace of decline in fertility compared to rural areas.
Despite a significant decline in the fertility rate of women aged 15-29 in rural and urban areas, the infertility rate is still higher in rural areas which may indicate the strength of inequality in procreation among this age group. Favourable conditions for procreation in rural areas can be attained by following a more traditional approach to the family, such as stronger preference for the establishment of large families and women caring for others, better housing conditions (mainly large houses and relatively low maintenance costs), easy access to housing, as well as space for leisure (gardens, parks) [22, 38] . However, in urban areas, lower levels of fertility can be related not only to the economic difficulties in buying an apartment and a competitive labour market that requires flexibility of young women, but also to the lifestyle-oriented childlessness [19] . Poland is a country with significant unstable employment conditions, which especially affects the young people entering the labour market. The limitation of job opportunities in rural areas is due to the mismatch between their qualifications and the needs of the labour market, and lower quality of education [39] . In this context, the significant decrease in fertility of women aged 15-29 requires active measures aimed at creating favourable conditions for achieving the economic independence of the young generation, to increase the availability of affordable housing, and combining the work with child rearing, especially in rural areas.
The pattern of behaviour of women in the reproductive age of 30-49 was characterized by the faster growth of fertility rate in urban areas (16.4-32.0 ), compared to rural areas (27.5-29.2) , while from 2009 the rate remained stable and its value was higher in urban areas. This result may indicate the better conditions for women living in urban areas to have children after 30 years of age, which could involve the possibility of obtaining higher incomes, better access to the labour market, and child care services, compared to rural areas [20, 38] .The described transformations in the pattern of procreative behaviour are the sign of postponing births, and it may be associated with the increase in the average age of getting married, as well as aspirations to obtain an education and start a career, which also involve the subsequent establishment of a family [40] . Whereas these changes in the increased age of mothers (and fathers) is associated with a better preparation for the role of a parent, as well as greater opportunities to provide appropriate conditions for the upbringing of children resulting from the professional stability. On the other hand, excessive deferring of procreation plans can bring voluntary childlessness or childlessness forced by biological factors [41, 42, 43] .
The source of a mother's income seems to be a key factor in the rise of fertility rate, which may be the cause of changes in the live birth trends of employed mothers. In rural areas, the growing trend of live births among working mothers was observed during 2005-2014, and this period coincided with the change in direction of the trend from positive to negative in mothers dependent on other persons, as well as a decrease in the trend of births among mothers living from non-earned sources. In the urban areas, the positive trend of live births of employed mothers lasted until 2009, and during this time the percentage of live births from mothers who were dependent on other persons and who lived on non-earned source of income was reduced. The period after 2009, which was characterized by a slower rise in wages [44] , in urban areas, brought stabilization in the trend of live births of employed mothers, while in rural areas an uptrend began. This result may be due to the deeper impact of adverse changes in the macroeconomic situation on fertility decisions in urban areas. The level of female employment in rural areas is lower, but the financial difficulties may be mitigated by the support from the family (usually extended). The differences between rural and urban areas, with the benefit being higher for rural areas, can also be due to the higher cost of living that exists in urban areas, which is mainly associated with expensive food and high rents for apartments [45] . Although the upward trend of live births has stopped in the urban areas since 2009, the level of fertility rate among people aged 30-49 was higher compared to the rural areas. Exceeding levels of fertility in the urban areas concerning the rural areas? was observed in 2007, which showed the indications of a strong drive for decisions about procreation. This change may be associated with an increase in the number of nurseries in urban areas [39] . Unfortunately, a weaker development of institutional care for children and exclusion of mothers from the labour market is observed in rural areas, which results in a lower rate of fertility among this age group in rural areas.
An apparent problem in the rural and urban areas is a constant decrease in the percentage of live births in marriages, which may be associated with the prevalence of cohabitation [14, 15] . This observation can lead to the belief that in future years the reduction of births in marriages will continue. Live marriage births were more prevalent in rural areas where there were stronger ties between generations and stronger social control in the immediate vicinity. Also, the religiosity associated with the conservative attitude toward extramarital births is characteristic of the rural population. In urban areas, greater anonymity can contribute to the alternative of traditional family life choices of partnership formations [25] . Single mothers, in contrast to married mothers, are often in a lower socio-economic status, which does not guarantee the proper development of their children [46] .
Regardless of the place of residence, a worrying result of the relatively high fertility rate of mothers of young age, under 19 years, was found. Possible causes for this phenomenon are the lower age of sexual initiation, as well as the lack of sex education in the school system [46] . The problem is stressed by the fact that juvenile mothers who gave birth to an overall number of 11,130 children (rural areas: 5097, urban areas 6033) in 2014, due to the social, economic and emotional dependence of their mothers, are exposed to worse development conditions. This situation requires taking active measures to support the acquisition of education that could increase the better chances in life of these women and their children.
CONCLUSIONS
Changes in the patterns of reproductive behaviour associated with postponement of the decision on childbearing in the rural areas appeared to be delayed, compared to urban areas, which confirms the cultural differences and socio-economic situation of the rural population. A significant decline in the fertility of women aged 15-29 requires active measures aimed at creating conditions favourable for achieving the economic independence of the young generation, as well as combining work with child rearing, especially in rural areas. Among women aged 30-49, inhibition of fertility growth after 2009 which was released together with the rate of live births of employed women, there is a need support women who are in a disadvantaged situation. The differences in the level of fertility of women between the rural and urban areas, after the age of 30 that occurred in 2007, suggest the need to develop institutional care for children in rural areas. The heterogeneity of the reproductive behaviour in the rural and urban areas should be considered in development programmes aimed at improving the living conditions of less educated women at childbearing age, residing in areas with a lower level of economic development.
